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ABSTRACT 


The purpose of this series of studies was to 
determine if kinesthetic-location information is codable. 
There were three factors of experimental interest: masking, 
duration, and complexity. The experimental task required 
subjects to immediately reproduce kinesthetic patterns which 
were briefly presented. There were eight dependent variables: 
two simple discrimination errors, two invention errors, two 
ommission errors, and two gross performance scores. 

The experimental design was a treatment by subjects, 
factorial design with two replications. The basic statistical 
method used to analyze the data was analysis of variance. 

It was concluded that kinesthetic-location infor- 


mation, in STSS (Short term sensory storage), is uncodable. 
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CHAPTER: I 
STATEMENT OF THE PROBLEM 


DMerOoUct On 

Human performance theory is a philosophical approach 
to the study of human behaviour. Based upon the premise of 
man as.a.limited processor of information, this theory 
attempts to analyse ane processes involved in skilled 
performance, to identify the limiting aspects of those 
processes, and to establish quantitative estimates of man's 
abilities in each of these basic functions. 

Information thoery offers a method of measurement 
compatible with human performance theory. Information 
measures describe the statistical structure of stimulus 
and response associations. The unit of measurement is the 
non-metric 'bit': the amount of uncertainty reduced. This 
advantage allows both an explicit relationship between the 
experimental question and the task components, and, 
generality among various experimental situations. 

Recent publications concerning memory for motor 
tasks have been almost exclusively limited to the short-term 
memory (STM) interpolated task (IT) paradigm, borrowed from 
the verbal area. A stimulus is presented, and the delay or 
the IT is varied for length and complexity, respectively, 


before recall. Based upon this experimental approach, 
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several studies have been undertaken using the input 
modalities of vision, audition, and kinesthesis (K). The IT 
design has allowed the comparison of information processing 
capacities between modalities, and as such, has revealed the 


lack of understanding of K. 


Kinesthesis in STM 

Contrasting the retention of motor tasks with 
information processed through other sensory modalities, Broad- 
bent (1957) concluded that motor responses required 
less central processing capacity, since they gave rise 
to fewer reports of conscious rehearsal. 

Since Broadbent's (1957) work, research on the 
memory aspect of human performance has been centred upon 
three hypotheses concerning the etiology of the motor trace. 
Decay exponents claim that the trace decays with time 
(Adams and Dijkstra, 1966). Interference exponents claim 
that proactive and retroactive responses interfere with the 
criterion®taski and®degradetit.! Patrick? (1971)*concluded 
that the factors affecting response bias were: (i) the sign 
of the IT amplitude relative to the criterion length, (ii) 
the type of IT, and (iii) the temporal position of the IT. 
Finally, Posner (1967a), Posner and Konick (1966), and 
Pepper and Herman (1970) have proposed the "Acid-Bath" 
hypothesis which incorporates both of these previous views. 
This hypothesis predicts the loss of information over time, 


and that the amount of interference governs the rate of 
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this loss. That is, the rate of information loss’ is a 
function of both, the amount of acid (number of stored items) 
and its concentration (similarity). Further, this notion 
implies an associative STM: information is sorted and coded 
into dimensions of similarity and that the similar items are 
related in storage, so that they interact more strongly. This 
hypothesis of information loss processes is congruent with 
filtering principles (Broadbent, 1958) and with Conrad's 


(1964) evidence of acoustic encoding. 


implications .On he ineols 
Pepper and Herman (1970) attempt to explain the 


etiology of the motor trace. In their review of motor SIM, 
they imposed the interpretation of a dual process of decay 
and interference upon the fate of the motor trace. They 
assumed that (i) a memory trace decays over time, (ii) the 
decay occurs on the dimensions of intensity or extent of 
response, (iii) traces interact, and (iv) S responds according 
to this 'assimilated' trace. The possible flaw of their 
logic lies in the assumption that an original trace actually 
exists at a conscious, retrievable level and survives gh oe et 
STM (20 seconds). Perhaps there is no motor STM, but rather, 
that movement is controlled by preprogrammed routines and 
reflexive control mechanisms (Konorski, 1967). Konorski's 
model of the voluntary control of movement is discussed in 
Chapter i. 

If K information is undecodable (Wilberg, 1969), then 


it is not functional in an abstractive STM (Norman, O70 eon abe 
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4 
so, the Pepper and Herman (1970) interpretation is surpassed 
by Eriksen and Hake's (1955) consideration of the nature of 
absolute judgements. The implication of Konorski's model 
and the work of Eriksen and Hake would be that a K trace does 
not endure consciously until STM, and consequently that the 
recall task is a 'continuous' absolute, and not a comparative 
judgement. The contention of Eriksen and Hake is that the 
method of absolute judgement has the inherent artifact of an 
anchor effect at the two ends of its continuum. Response 
errors to the end stimuli can only be made in* one‘ direction, 
and consequently, the 'range effect' results. Therefore 
Pepper and Herman's "Acid-Bath" interpretation may be 
superfluous to the constraints of the human operator. 

Hinrichs (1968) used a pre- and post-cuing technique 
for=the *recali© (20 seconds) ,of digits; and@found that “retention 
error was more influenced by the order in which the items were 
recalled than by knowledge of the required recall order. 
Crafts and Hinrichs (1971) extended this design to motor 
memory, and found that advance knowledge (pre-cuing), as to 
which movement was to be repeated, offered little benefit to 
recall accuracy. They concluded that trace intensity inter- 
action takes place at a peripheral, rather than a central 
level, and 1s ‘not-under~the direct control of s. 

Posner (1963) suggested that studies using sequential 
presentation of stimuli confound the interpolated material, 
and the time in store. Schmidt and Ascoli (1970) concluded 


that although central processing capacity is not required to 
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2) 
hold traces in motor STM (perhaps because they do not exist 
there), chis Capacity Is required to store the*motor trace. 
The implication, is that the STM interpolated task paradigm 
has yielded short 'mileage' for understanding K (Schmidt and 
Ascoli, 1970; Wilberg, personal communication). 

Further, past research on K has not delimited it as a 
mutually exclusive variable; when S performs a movement, 
several sensory modalities interact giving him a multi-modal 
percept. Wilberg (1969) commented, 

The assumption often implied in a formal definition 
or construct is that the performer actually attended to 
thevavaitlable input information. Unfortunately for the 
Coach Of instructor, the kinds of information the student 
attended to are not always obvious. 

Accuracy of recall of a movement for visual input 
only, Nas been*found not significantly different from visual 
Blus K information, that is, VY = V+K (Posner and Konick, 
1966). The unsolved problem is how much of this effect is 
due to the S's habitual style of handling information of 
@itferent kinds, and how much may relate to differences in 
the. physiology of the peripheral visual and K analysers, 

Why does. V = V+K?. Is it due to differential temporal. levels 
of codability? Why does pre- and post-cuing of the criterion 
movement show no difference on recall (Hinrich, 1968), when 
visual paradigms do? Is STM the 'present state of the 
performer' for visual information, while STSS is for K 
information? Or is K a non-learning sensory system? If so, 
perhaps man is deterministically 'wired-in' (Rose and 


Mountcastle, 1959), and thus K can assume significance only 
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as a form of redundant information until S learns through 
extroceptive stimuli, at which time K aids in perfecting and 
automating habits (Honzik, 1936; Fitts, 1951; Fleishman and 
Ruch 96a -shonorski..6 1967,).. 

Basic to all of these preceding questions is the 
pPeoblemsotethe nature of K. How is it that a man can make 
active K adjustments without conscious awareness? That is, 


what is the K code? 


the Problem 

In order to elucidate the nature of K, the present 
research was an attempt to sample the fidelity of K 
information at the level of processing termed "sensory 
information store" (SIS), (Sperling, 1963) or "short-term 
Sensory storage” (STSS) (Fitts and Posner, 1968). Four 
different sources of evidence are cited by Posner (1963) 
for the existence of a representational storage (STSS) for 
all modalities: (i) tachistoscopic presentation (Averbach 
and Coriell, 1961; Sperling, 1960), (ii) dual-channel 
monitoring (Broadbent, 1958; Broadbent and Gregory, 1961; 
Nopumian, wtv6Saye Witt) esStimila, that are difficult to code in 
Verbal sform (Harris, 1952))) and) (iv) delay of information 
about the relevant response categories (Pollack, 1959). 

Several studies have suggested that a discrete motor 
trace exists for 15-20 seconds without any degradation. . If 
a trace exists at this stage of processing, it may be studied 
by Sperling's whole report technique, while trace disruption 


might be facilitated by the backward masking paradigm 
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(Sperling, 1963). Both of these designs come from visual 
research, where they have been extremely beneficial in the 
study of the temporal aspects of perception. 

In summary, the purpose of this study was to investi- 
gate the information processing parameters of a K registry 


system (STSS). 
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CHAPTER II 


REVIEW OF LITERATURE 


A Model of Perception 


Broadbent's (1958) model of man as an information 
processor dissects the organism into a P (perceptual) and an 
S (storage) system. Included in perception are those 
processes involved in the initial transduction of the 
physical signal into a sensory image, the extraction of 
relevant features from the sensory image, and the identifi- 
cation of that list of features with a neuronal model. For 
a brief stimulus exposure, extraction rate is determined by 
the clarity and the amount of 'registered' information. 
Hence, as the image decays, the rate of information extraction 
decreases. The S (or memory) system consists of those 
processes that transfer, store, and retrieve the material 
sent to it from the P system (Norman and Rumelhart, 1970; 
Bower, 1967; Atkinson and Shiffrin, 1968; Rumelhart, 1970). 

Figure 1 illustrates a framework for the flow of 
information within the organism (Reitman, 1970). Fitts and 
Posner (1968) and Waugh and Norman (1965) divide the P 
system into a STSS (short-term sensory store) and a STM 
(short term memory). Eliot (1971) states that most informa- 
tion theorists regard perception as an active process with 
the degree to which the observer does something to the 


stimulus varying with both the number of stimulus dimensions 
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10 
and the task demands (including instructions). Thus, 
depending upon the complexity of the stimulus and the S's 
experience, either may dominate a particular situation. 
Consequently, perception consists of both active and passive 
processes, 

Atkinson and Shiffrin (1968) and Norman (1970b) extend 
the idea of a combined active-passive perceptual analysis. 
If STSS is considered to be structurally limited as a 
passive set of registers serving as a rough guide to the 
interpretive (inferential) process, then an active STM 
system could resolve those conflicts left by the first 
system, by recourse to expectations compliant with rule and 
probability constraints implicit to the neuronal model: 
Broadbent's S system. This accounts for the veridical nature 
of perception. The passive system, STSS, is essential in 
order to analyze unexpected signals (Miller, 1968), while the 
active system is necessary in order to fill in gaps and 
Crecor conse tie ectlat slanaw "\rruner, Lao?) 

Therefore, the former system would essentially be a 
descriptive (gating), while the later, an abstractive mode 
Of analyaia (Posner ane Mitcnell, ,.9677> Dick, Tvooyr1s/0, 


saps pill oc 


Properties of Visual STSS 


Temporal Limits. The sensory register system (STSS) 
has been largely defined through the use of very brief 


tachistoscopic exposures of a stimulus display which reduce 
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the confounding effects of voluntary movement. Two extensive 
studies (Averbach & Coriell, 1961; Sperling, 1960) have 
explored the memory function of brief visual stimuli by the 
methods of partial and complete report. The result of these 
studies was the postulation of a visual STSS, necessary to 
account for the persistence of a visual image beyond its 
exposure duration. That is, an iconic memory exists for 1/4 
of a second, after which it decays exponentially (Averbach 
& Coriell, 1961; Sperling, 1963; Mackworth, 1963; Smith & Carey, 
1966; Eriksen & Collins, 1967; Keele & Chase, 1969; Haber 
& Standing, 1969; Rumelhart, 1970). 

Mackworth (1962) investigated the etiology of 
perception distinguishing between a visual image and the 
memory trace. She defined the image as resulting from 
stimulation, while the trace resulted from a perceptual 
response. Recall increased linearly with stimulus duration 
up to 1 second. Within this range, the visual image fades 
before the limitations of the memory trace are reached, 
and as such, the image has increasingly greater significance 
in recall accuracy as exposure duration is reduced. At 
stimulus durations longer than 4 seconds, the limiting 
factor is the memory trace. A logarithmic relation exists for 
display durations, from 1/2 to 10 seconds, and the amount 
recalled. Mackworth (1963) concluded that: (i) the visual 
image persists for 1/4 seconds from which 3-4 items can be 
read, and (ii) there is insignificant decay in the memory 


trace up to 20 seconds. 
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Horny ofmiconie, Informations!) Lconicl memonye is 
represented in terms of physical dimensions (Neisser, 1967; 
Posner: & Keele ,n1967:9 Dick, 1970;2 Efron, 4970) .: The factors 
considered relevant to iconic storage are energy variables 
such as: intensity, quality (contrast ratio), exposure 
duration, and spatial location. Further, STSS is neither 
associative or abstract (Wickelgren & Whitman, 1970; 


Wickens & Engle, 1970). 


Control. A great weight of evidence exists supporting 
the notion that items are processed in parallel in STSS, 
while transfer to STM, per modality, is sequential 
(Mackworth, 1962; Sperling, 1963; Neisser, 1963; Novick & 
Lazar, 1963; Smith & Carey, 1966; Mewhort. et al., 1969; 


Rumelhart, 1970). 


Summary. Fitts & Posner (1968) comment that both 
the capacity and the rate of loss of information in visual 
STSS are high. They estimate the maximum capacity at 10 
items, and a maximum duration of 1-2 seconds (Posner & 
Keele, 1967), with the fastest rate of loss occurring in the 
first 1/2 second. 

Psychological Evidence for the 
Nature of Kinesthesis 

Konorski (1967) proposed a dual control model of 
voluntary movement. This model is premised upon two major 
findings. Sensory feedback latencies to central mechanisms 


are too long to be in direct control of short movements 
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(Morgan, 1917; Lashley, 1951; Chernikoff and Taylor, 1952; 
Higgins and Angel, 1970). Voluntary movements seem to be 
preprogrammed and triggered off as a whole, so that it is 
impossible to 'break-in' upon a "bi-" or "poly-phasic unit" 
(Woodworth, 1899; Fitts, 1964). 

Lashley (1951) found that a single finger can be 
tapped at a rate of ten strokes per second, and that the 
successive finger movements of a skilled pianist can be made 
in a definite order at about sixteen strokes per second. 

He concluded that higher motor centres must release 

unmonitored programs which have no affective sensory correlates 
if feedback lags are as long as 0.125 seconds. Thus, the 
control of muscular movement is believed to be an alternation 
of control of the muscles by voluntary inputs (programs) 

and by stabilizing K feedback. 

A skilled movement of short duration may be 
consciously initiated and then regulated by continuous 


"error actuation," similar to a feedback servo-mechanism, so 
that S is actuated by the difference between the present 

and the intended final position of the 'unattended' limb 
(Gibbs, 1970). Welford (1968) believes that corrections made 
in terms of this final position would not require any new 
decisions. This notion is congruent with the sensory 
feedback implications of Fitts' Law (Fitts and Posner, 1968; 
Keele and Posner, 1972). 


The distinction of the two components of the K system 


seems adequately described by Stevens' (1961) two classes of 
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power functions. Prothetic transducers respons in increasing 
numbers as stimulus intensity increases; while on a metathetic 
continuum, increases in stimulus magnitude cause a different 
population of receptors to be activated. 

Wood (1969) defined active kinesthesis as "the sense 
of rate of self-initiated arm movement." By a process of 
elimination, she concluded that none of the joint receptors 
are responsible for active kinesthesis. The application of 
procaine to the joint capsule impaired passive, but not 
active movement (Browne, Lee and Ring, 1954; Chase, Rapin, 
Gilden, Sutton & Guilfoyle, 1961). Therefore, only the 
muscle spindles remained as the logical choice for the control 
of active K, Further, their operating characteristics conform 
to the nature of a prothetic transducer (Stevens and Stone, 
1959; Stevens, 1961). Homma, Kano and Takano (1962) 
demonstrated that the muscle spindles are specifically 
sensitive to the velocity of the muscle stretch. As 
velocity increases, the number of units responding increases, 
and the rate of response of each individual unit also 


accelerates (Gibbs, 1954; Ruch et al., 1961; Mathews, 1964). 


Summary. K appears to be the sense of limb position 
(location) and movement (distance). It seems to consist of 
two interacting components (Botelho, 1965; Howard and 
Templeton, 1966; Konorski, 1967; Taub and Berman, 1968; 

Posner and Keele, 1972). The subcortical cerebellar component 
is served by prothetic transducers (muscle spindles) which 
provide distance information and is susceptible to 


spontaneous decay. The conscious (sensory cortex) aspect of 
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K is mediated by the metathetic transducers in and around 
the joint, deep fascia, and tendons (Rose and Mountcastle, 


1959), and which provide location information. 


Masking and Psychological Time 


The temporal sequence of stimulation and perception 
need not strictly correspond. By lagging behind stimulation, 
perception has the capacity to integrate and/or obliterate 
successive stimuli into psychological chuncks (Boynton, 1961; 
Ericksen and Collins, 1967; Stroud, 1956; White, 1963). 

Backward masking is a procedure by which the 
effectiveness of the target stimulus (TS) is reduced by the 
consecutive presentation of another, the masking stimulus 
(MS). That is, the absolute threshold for the TS is measured 
with and without the MS; the difference between the two 
thresholds is the amount of masking. Further, masking is a 
technique for controlling the processing time from iconic 
storage into.SIMs Perception hime jon, clearings times.of 
the TS is defined by the range of delays over which backward 
masking can be obtained. 

A convergence of evidence indicates that stimulation 
for 100 milliseconds is registered as a separate perceptual 
event (Raab, 1963; Mayzner, Tresselt and Helfer, 1967; 
Kahneman, 1969). The duration of the visual response begins 
to represent the duration of the sitmulus only when the latter 
exceeds 100-120 milliseconds. All briefer stimuli are 
treated as if they were 100 milliseconds long (Kahneman, 


1969). This assumption explains the dependence of several 





as 
Savors bas ai exseoubans19 >.oiielaae, 


.sltasotavoM bas sao) anobaes Bas \sioest gasb- shtoitee 
oitsmiotnd aoissool, sbivotq doiiw bas 4 (Reet 





nofiqeciteq bas noitstumise to aonsppee Lstoqnet oft 


noltsiumise bnided patippsl ya -BAOGESTTON : yidoiuts gon aoe 


sisistildo zo\bas ssexupedat ag y3losqso aHt esc not qudian, 


‘f0el ,motnyod) aaloniitio {g>ipoloroyag ofnt iLumite sviewspoue 
~(€90L ,eridw yeeel ,beorwsts ;VeRL .aollicd bas nondokr’ 

edit doidw yd svitbesoe & et - cae brswiosd 
oi3 yd heowhex et (87) enlomide gopxes ght. Io seonevidoedie 
euvLuimbse exivesm sag xetidons to noltsjasestg ovisuosenoo 
hexvesem ai eT ert yok Slorleourts etuloeds’ os at +enT aired 
ows ant neevted ons 16296 at .2M ori tuodstw Bris adiw 
& al paidtesm ,1stisxba pent tenn So tavome oct al ebfonasid 
oitepl mort smit pabeasooug sits pailloxtnoos 103% supiniiogs 
to ‘emis pitisefo" xo omLs ated ah "Mie otmt opezozs 


Stswiosd dotilw revo syelsh to opnsy ont yd bon tte’ 2i eT ons 


-bonisddo ed nao onion: 
noisslumise re eassolbat sonebive zo eonepzevacs A ? 
isutgecusq stszegee 6 26 bexsdaipex Bi ebnoosstitim 00 0% 
Weer Bites! bith 4 the i een aM x€801 desi) sme : 
; f+ ae 7" ; 


paneoentinn im 









16 
perceptual effects on SOA, stimulus-onset-asynchrony, rather 
than on the duration of TS or ISI (Donchin, 1967; Kahneman, 
1969). That is, when the duration of TS is varied, withs ISt 
constant, SOA is completely confounded with TS duration. 

The confounding is due to the lack of identification otaa 
critical stimulus duration: the 'on-response.' Boynton 
(1957, 1962) has operationally defined the 'on-response!' by 
plotting TS threshold as a function of SOA. Exposure 
durations greater than this critical value, allow rehearsal 
actually within the stimulus presentation, while the ISI 
provides additional rehearsal. Even if rehearsal does not 
occur in ISI, S is able to "pick-off" items from a decaying 
trace’. 

Backward masking results from the temporal interaction 
of TS and MS. Two major theories have attempted to explain 


the form of this interaction. 


Integration theory. The ‘luminance summation- 
contrast reduction' hypothesis holds that the energy of MS 
summates with that of TS to reduce the contrast of ‘TS: and 
lower its detectability. This view predicts maximum masking 
at SOA = 0; the amount of summation is inversely proportional 
to the delay. A monotonic function demonstrates a greater 
probability of detection with greater delays (Alpern, 1953; 
Eriksen and Hoffman, 1963; Eriksen, 1966; Eriksen and 
Lappin, 1967; Eriksen, and Collins and Greenspoon, 1967; 
Eriksen and Rohrbaugh, 1970; Spencer and Shutich, 1970; 


Schiller, 1968; Thompson, 1966). 
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interruption theory. One form of this theory 

maintains that the percept of the TS is not formed under 
masking. The more prominent view holds that the decaying 
trace of the TS is erased before it can be read into STM. 
Consequently, the duration of the visual image is equated 
with the SOA between TS and MS. This hypothesis predicts 
maximum masking with delays from 20-100 milliseconds after 
the offset of TS. A non-monotonic masking function describes 
the phenomenological disappearance of TS at certain 
intermediate delays. Further, this theory predicts the 
possibility of a 'weak' mask having a maximum effect when 
delayed. This is based upon the assumption that it is 
easier to obliterate an icon after it has been partially 


deteriorated (Spencer and Shuntich, 1970). 


Summary. Kahneman (1969) suggested that these two 
theories are not incompatible as explanations for backward 
masking. With an SOA =s150 milliseconds, the TS and MS may 
be either integrated into a composite input, or the MS may 
erase the TS; while at SOA's > 150 milliseconds, processing 
of TS, if not already completed, is interrupted by the mask. 

Eriksen and Rohraugh (1970) qualify the acceptance 
of the erasure interpretation on two points. At ISI's of 
0-50 milliseconds, TS and MS are perceived as a composite, 
and not merely as the MS. Also, the erasure hypothesis 
is embarrassed by forward masking data; technically the 
MS should be erased, but it is not (Eriksen and Collins, 1965; 


Srivciranaeociienleary, 1966)" 
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In general, the shape of the masking function, as 
SOA increases, is a product of two processes: the increasing 
Susceptibility of the fading trace to masking, and the 
increasing probability that a 'designated' element is 


processed by S before the mask occurs. 


Coding and Pattern Detection 

Redundancy. Teichner, Reilly & Sadler (1971) demon- 
strated that for a constant area of search, the probability 
of detecting a briefly exposed (visual) signal was greater, 
the greater the density of signals in the area. 

Coding. Teichner & Sadler (1962) related coding 
performance to stimulus complexity. Performance decreased 
with increased stimulus complexity and with reduced Signal 


detection. 


Backward Masking in the Motor 
28 aed aiid dae Sob sian debe ng Se LR SEAS eS 


System 
Poulton (1963) stated that the implication of a decay 


theory for motor memory must be considered in terms of both 
ungraduated and discrete displays (positions). [In tracking 
studies, a delay (receptor-effector span) of 200 milliseconds 
after a 100 millisecond stimulus presentation considerably 
degraded performance. Discrete, unpredictable events have 

a 'built-in' defence against errors in immediate memory, 
while ungraduated events are drastically degraded even with 


a slight fading of the memory trace. 
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Sharp (1971) and Salmela (1972) demonstrated that 
self-initiated, discrete, K input and output does notysitgneti- 
cantly decay up to 8 and 12 movements, respectively, even with 
an IT. The problem here, however, was the confounding of 
self-initiation and discreteness. 

Chase, Rapin, Gilden, Sutton & Guilfoyle (1961) used 
backward masking with both regular and complex pattern 
keytapping. Delayed sensory feedback, accomplished by masking 
vibrators, did not significantly alter performance on the 
regular (redundant) task, but did for the complex pattern 


task. 


The K Code 

Basic to the lack of understanding of K is the form 
of the K code. In an attempt to define this code, Wilberg 
and his associates have investigated the independent variables 
of direction of replacement, ballistic pressure changes, 
constant weight loads, distance and constant torque in the 
STM paradigm (Carre, 1969; Hughes, 1969; McClements, 1969; 
Moyst, 1969: Wilberg, 1969) . 

Using the IT paradigm, Posner & Konick (1966) 
investigated the differential reliance Oc visual and 
information on central processing capacity. Visual-location 
information did not deteriorate with an unfilled interval, 
but with interference the rate of forgetting was a function of 
the amount of processing capacity available during the 
interval (Posner & Rossman, 1965). K-distance information 
deteriorated with an unfilled interval but the rate of 


forgetting was not a function of IT difficulty (Adams & 
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Dijkstra, 1966) 

Extending Posner's (1967a) attempt to identify visual 
and K codes, Labbs (1971) demonstrated that recall with 
reliable K-location cues showed similar interference effects 
as rehearsalbe. visual-location cues. K-distance cues were 
unaffected by interference. 

To further qualify the temporal immunity of K to 
central processing, performance after 15 seconds delay has 
been demonstrated as equal to that after zero seconds delay 
(Adams & Dijkstra, 1966; Stelmack 1969). On the criterion 
of decay and repetition (Adams & Dijkstra, 1966; Stelmack, 
1969, 1971; Salmela, 1972), and both verbal (Posner & Rossman, 
1965; Posner & Konick, 1966; Posner, 1967a) and non-verbal 
Its (Williams et—al.,, 1969; Patrick, 1971; Sharp, 1971), the 
K sense has not demonstrated any appreciable decrement in 
recall due to a lack of central processing capacity for the 
initial 15-20 seconds following the criterion presentation. 

There exists in the literature an uncertainty of the 
psychological manifestation of the prothetic and metathetic 
transducers. It appears that two conclusions can be drawn 
from the research. One, Wilberg (1969) has suggested that 
K is undecodable and is therefore a function of a pre-wired 
system. The other logical possibility is that the STM 
paradigm is insensitive to the coding dimension of kK. 

The avenue of this research was to extend the former 
possibility by the use of a hopefully, more sensitive 


experimental design which would only consider location cues. 
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CHAPTER III 
METHODS AND PROCEDURES 


On the basis of the review of literature, certain 
measureable properties may exist for a K sensory register, 
The variables selected in this experiment were contingent 
upon the findings from studies on motor STM (e.g. distance 
and location cues), stimulus detection, and coding, in 


conjunction with the backward masking paradigm. The levels 


of these variables (stimulus exposure and stimulus complexity) 
were determined by the structural limitations of the hand 


and the experimental apparatus. 


Subjects 


Eight male S's, ages 23 to 45, were used in 
Experiment I and II, while six of these same subjects, ages 
24 to 28 were used in Experiments III and IV. All S's 


wrote with their right: hand. 


Independent Variables 


Test Patterns. The stimuli were patterned templates 
made of 4 inch by 6 inch by 1/8 inch tempered masonite. 
These patterns functioned to displace each finger to one of 
three levels: zero (0), 1 centimetre (1), or 2 centimetres 
(2). The various templates used in each experiment were 


appropriately coded and can be seen in Appendix A. 
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Presentation Time. The following stimulus durations 


were used: 1000, 500, 250, 100, and 50 milliseconds. 


Masking. A masking stimulus was presented for 1 second 
by means of a 4 lobe cam having a 1 5/8 inch lift. The cam 
was driven by a 1/4 H. P. motor (1725 RPM) with a 1 to 12 


reduction. The cam arrangement can be seen in Figure 3. 


Dependent Variables 

Eight dependent variables were used to describe 
performance, seven of which were error scores. 

1. Correct - S did not make any errors, 

2. S/L - S produced an error by responding with a 
short movement when a long movement was indicated. 

3. L/S - S produced an error by responding with a 
long movement when a short movement was indicated. 

4. S/N - S produced an error by inventing a short 
movement when no movement was indicated. 

Dee Note a produced an error by omitting a short 
movement when it was indicated. 

6. L/N - S produced an error by inventing a long 
movement when no movement was indicated. 

7. N/L - S produced an error by omitting a long 
movement when it was indicated. 


8. Total number of errors. 
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The stimulus patterns were presented to S by using 


the apparatus pictured in Figures 2 and 3. The legend for 


abbreviations used in these figures follows: 


FH 


BD 


SA 


SB 


SC 


ST 


NT 


CG 


TA 


TB 


Sl 


S2 


Finger Holders 
Blocking Device 
Switch A 

Switch B 

Switch C 
Stimulus Template 
Neutral Template 
Carriage 

Timer A 

Timer B 

Push Solenoid 
Pull Solenoid 
Recorder 

Pens (4) 

Motor 

Cam 

Relay l 


Relay 2 


Experimental Design 


The experimental design adopted for this set of 4 


investigations was treatments by Ss, factorial, with 


replications. The independent variables 


(IV) were considered 


fixed and were treated so in the primary analysis. Subjects 
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25 
and replications, when analyzed as IVs in the secondary 
analysis, were considered random. The purpose of including 
the secondary analysis was to determine whether or not the 
Ss performance on all 8 DVs were similar; particularly as a 


LUunGeLoOn Or. trials: 


Experiment Prandin 


The following design indicates the exploratory 


approach of E to the experimental question. 


UNCERTAINTY 


Experiment I Experiment II 
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Legend X indicates the incompleteness of the design. 
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26 
From this initial approach, the following design 


was formed. 
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COMPLEXITY 


Eight Ss were involved with the data taken from the 
single replication at 500 milliseconds of Experiment I and 
the second replication at 500 milliseconds of Experiment II. 
In order to gain equal observations across the complexity 
factor, only the first 16 stimuli per complexity level were 
used in the analysis. Consequently, 8 2-finger and 2 3-finger 
stimuli were not incorporated in the analysis. This decision 
seemed justified due to the fact that the majority of these 
stimuli were 2-finger patterns, consisting of the third and 
fourth fingers. During a pilot study, the fourth finger 
produced a consistent ommission (N/S) error in the "known," 


3- and 4-finger patterns, indicating its insensitivity in the 
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2 
more complex patterns. Further, the use of these 'additional' 
stimuli appeared to optimize the uncertainty condition for each 
complexity level. 

Due to the unequal set uncertainty between Experiments 
I and II, raw scores were not comparable, and were therefore 
Converted oO percentages > 

Taken together, Experiments I and II formed a 2 x 3 
x 8 (Uncertainty x Complexity x Subjects Trials) design, with 


128 entries per cell. 
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The experimental design was a 2 x 5 x 3 factorial 
deisgn with 2 replications. There were 6 trials per level of 


complexity and 6 Ss; this gave 72 observations per cell. 
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Set uncertainty was equal across all levels of 
complexity. Consequently, raw scores were comparable, and 


were not converted to percentages, as in Experiment I and II. 


Procedure 


General. S sat in a chair with his right arm through 
a partition which prevented him from observing the displacement 
of this fingers. His four fingers were placed within the 
holders (FH) fastened to the end of the displacing rods 
(Figure 2). S was instructed to keep his fingers and wrist 
relaxed. Prior to Experiments I, and IV, five practice 
trials were given to each § in order to familiarize him with 


the testing procedure and with the task of discriminating 
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29 
among nil, short, and long movements for the different 


presentation times. 


Experiment I, II, and III, To begin each trial, E 


elevated a blocking device (BD) immediately behind the finger 
holders (FH). The function of this device was to hold S's 
fingers in a neutral position (equivalent to the neutral 
template) while the carriage (C) was being retracted and 
loaded. Because the stimulus was longer than the neutral 
template, it effected the removal of the blocking device, 
which dropped free with gravity during the stimulus 
presentation. After retracting the carriage to a point just 
forward of switch A (SA), E set a stimulus template (ST) 
upon the neutral template (NT), which was mounted on the 
carriage. 

At this point, S was given the command "Ready." 
Immediately after this command, E released the spring- 
loaded carriage, which was swiftly drawn against switch B (SB). 
This switch initiated the duration of the presentation time 
of the stimulus by means of a Hunter Decade Interval Timer 
(TA). For the stimulus duration, S's fingers were 
differentially displaced by the force of the template-loaded 
carriage, which was transmitted through the rods to the 
finger holders. After the stimulus interval, a second Hunter 
Decade Interval timer (TB) energized a push solenoid (S1) 
(18P-1-120V-60HZ) to release the stimulus template from the 
Carriage. E caught the template, then moved the chart 


recording paper approximately 0.5 centimetres, by means of 
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30 
switch C (SC), and gave S the command "Recall." Once the 
template was released from the carriage the spring loaded 
rods returned to the position against the neutral template. 
Therefore, the acquisition of stimulus information was passive, 
while recall was active. Test stimuli and responses were 
recorded on a Mosely 680 Strip Chart Recorder (R) by four, 
spring-loaded pens (P) mounted at right angles to the 
displacing rods. 

In Experiment I, E told S which and how many fingers 
were to be involved, but did not do so in the remaining three 
experiments. The purpose of Experiments I (certainty condition) 
and II (uncertainty condition) was to gain a measure of man's 
ability to detect and recognize kinesthetic finger patterns. 
This was accomplished by comparing S's performance when 
recalling a known 2-finger pattern (Experiment I) with that 
same pattern when not forewarned by E (as in Experiment ITI). 
Further, each 2 and .3 finger pattern could be considered for 
both the known condition, and the same known condition, plus 
1 and 2 additional components (finger movements), in 


Experiment I. 


Experiment IV. Essentially the same procedure was 
followed in Experiment IV, except that immediately after the 
stimulus presentation, a 1 second masking stimulus occurred. 
Figure 4 illustrates the temporal arrangement of the 5 masking 
conditions. The masking stimulus began at stimulus onset in 
order to compensate for the inertia within the masking system. - 


However, masking was not effective until the end of the 
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FIGURE 4 - The Five Conditions of Masking 


TS= Target Stimulus duration 
MS = Masking Stimulus duration 
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32 
stimulus presentation time (At = 0) when a pull solenoid (S2) 
withdrew the carriage and template, allowing the cam lobes 
(CM) to come into contact with the pen holders, As the 
carriage was withdrawn, it opened switch A which ended a 
trial, after the one second of masking. 

The purpose of Experiments III and IV was to 
determine if K- location information was susceptible to 


masking, and therefore whether or not it was codeable. 


Statistical Analysis 


The method and procedure described above furnished 
8 dependent variables from each of the 4 experiments. In 
all instances the data was subjected to the appropriate 
analysis of variance (Anova). That analysis was followed by 
the calculation of F-ratios and a Newman-Keul's test on 
means. The alpha rejection level used for interpretation 
was a = .01. Other levels shown were for the benefit of 


the reader. 
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CHAPTER IV 


ANALYSIS 


The analysis of the four experiments may be concep- 
tualized into: (i) man's ability to detect K finger patterns 
under two conditions of uncertainty, and (ii) his ability to 
detect such patterns under the limitations of stimulus 
duration and masking. It appeared necessary to first investi- 
gate how man perceived K finger patterns. An understanding of 
how man operated on redundant ("certain") and "uncertain" 

K stimulation provided a bench march against which appropriate 


comparisons were allowable with the masking condition. 


Experiments I and II 


Hypotheses 
Hy: Performance (DV = 1....8) for known K finger 
patterns = Performance for unknown K finger 
patterns. 


In the first hypothesis, it was proposed that 
performance for known and unknown K finger patterns, was 
equally good. 

Ha: Performance (DV = 1....8) for known 2-, 3-, and 

4-finger patterns = Performance for unknown 2-, 
3-, and 4-finger patterns, respectively. 
Hypothesis 2 was formulated to demonstrate that K 


pattern detection for a known 2-finger pattern was as good as 


that of an unknown 2-finger pattern. Further, 3- and 4-finger 
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pattern detection performance was considered equal on the 
two conditions of uncertainty. 


H3: Performance, (DV = 1....8) for Sra wect. 1 ="... 
= Performance for Subject 8. 


In the third hypothesis, it was suggested that all Ss 


performed equally well on all DVs. 
Results 


Preliminary Analysis: One 3-way Anova was carried out 
upon the eight DVs of the 2 x 3 x 8 (Uncertainty x Complexity 
x Subjects/Trial) design (Appendix B, Tables XVI to XXIII). 

Hypothesis 1 was rejected on DV = l, 4, .5, 6, 7, and 
8 at the .01 level of confidence (Table I). The means of the 
eight DVs are graphed in Figure 5. At a 500 millisecond 
stimulus duration, Hypothesis 1 was accepted on DV =2 and 3, 
which may be considered simple discrimination errors. However, 
in terms of ommission and invention errors (DV = 4, 5, 6, and 
7), and DV = 1 and 8 (both of these being gross performance 
scores), K pattern detection ability seems to be extremely 
crude. That-is, in uncertainty, S invents and omits 
responses. But, within some range of information loading 
(to be considered next), his actual discrimination between 
two events (short and long) is the same for certain and 
uncertain sets. 

Hypothesis 2 was rejected on DV = 1, 2, 4, 6, 7, and 
8 at the .01 level of confidence (Table II). In Figure 6 the 
means for the eight DVs are graphed, while in Table III the 


significant differences between the means are summarized. 
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TABLE OT 
SUMMARY OF THREE-WAY ANOVA FOR STIMULUS UNCERTAINTY 


ON EIGHT DVs, EXPERIMENTS I AND II 














DV Sum of Squares olf Mean Square F 
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8 1302 1 ’ 1302.08 41.81%* 

TABLE II 


SUMMARY OF THREE-WAY ANOVA FOR STIMULUS COMPLEXITY 


ON EIGHT DVs, EXPERIMENTS I AND II 
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TABLE Lit 


SUMMARY OF SIGNIFICANT DIFFERENCES BETWEEN MEANS AS 
DETERMINED BY THE NEWMAN-KEUL'S METHOD, 
EXPERIMENTS I AND II 


Summarized from Table XXV of Appendix B 
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DV COMPLEXITY 
A se 
Ab 4 =) 2 
2 D S) 4 
4 4 3 2 
6 4 3 2 
7 2 3 4 
8 2 3 4 
Legend - DV Description 
wh Total Number of Correct 
2 S/L 
Simple Discrimination 
5) L/S 
4 S/N 
Invention 
6 L/N 
8) N/S 
Ommission 
7 N/L 
8 Total Number of Errors 
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FIGURE 6 - Profile of Means of Stimulus Complexity for 
3-Way Anova of Experiments I and II 
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Hypothesis 2 was rejected on the two transmission 
scores, DV = 1 and 8; on the one simple discrimination score, 
DV = 2; on the two invention scores, DV = 4 and 6; and on 
one ommission score, DV = 7. The general performance scores 
of 1 and 8, and the two invention scores seem to indicate 
S's strategy. In uncertainty, S is more likely to invent 
responses if the set uncertainty is too high. Except 
for DV = 7, levels of complexity (information loads) were 
all significantly different (Table III). 

Although 1-finger patterns were not compared under 
the two conditions of Stimulus Uncertainty, they were 
included in Figure 6, in the "unknown" condition, as a matter 
of convenience, economy and meaningfulness. 

Hypothesis 3 was rejected at the .01 level of con- 
fidence Lor DV"= l, 2, 3, and 8 (refer to Table IV). The 
difference between Ss was significant on the two transmission 
scores, DV = 1 and 8, and on the two simple discrimination 
scores, DV = 2 and 3. However, in uncertainty, across the 
four information loads, Ss both invented and omitted 


responses in a similar fashion. 


Stimulus Complexity 


Hy? Performance (DV = 1...8) for known 2-finger 


patterns = Performance for known 3-finger 
patterns = Performance for known 4-finger 
patterns. . 


He? Performance (DV = 1...8) for unknown 1-finger 
patterns = Performance for unknown 2-finger 
patterns = Performance for unknown 3-finger 
patterns = Performance for unknown 4-finger 
patterns. 
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TABLE IV 
SUMMARY OF THREE-WAY ANOVA FOR SUBJECTS 


ON EIGHT DVs, EXPERIMENTS I AND II 








DV Sum of Squares ole Mean Squares £ 
i 958 7 136.88 4,44** 
2 1400 7 200.00 gc Wy 2 ae 
3 850 7 21.43 Ie 
4 85 7 iLO 1s As) 
5 184 iL 26.24 Lal 7 
6 3 i OGos ike eeh 
i 9 7 ees ee 
8 961 7 eS eare 2 AGAL** 








In Hypothesis 4, it was suggested that known K pattern 
detection was equally good for all levels of stimulus com- 
plexity, while in Hypothesis 5, unknown K pattern detection 
was considered equally good for all levels of stimulus 
complexity. 

Hypothesis 4 was accepted on all eight DVs at the 
.01 leveld--of confidence. (Table). iImiFigure- 7) the differences 
between means are illustrated. It seemed warranted to 
conclude that with the appropriate 'set' of how complex (the 
number of fingers) the stimulus was, S could discriminate 
equally well for all levels of stimulus complexity. 


Hypothesis 5 was rejected on DV = 1, 4, 5, 7, and 8 
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TABLE V 


ONE-WAY ANOVA FOR COMPLEXITY, EXPERIMENT I 











DV Source Sum of Squares df Mean Square F 
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FIGURE 7 - Profile of Complexity Means, Experiment I 
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at the .01 level of confidence (Table VI). The differences 
between means are illustrated in Figure 8, while in Table 
VII the significant differences are summarized. From Table 
VII it would appear that the medium information loads (2- and 
3-finger patterns) were not different from each other, but 
were different from the l- and 4-finger patterns, on DV = 1 
and 8. Thus, in uncertainty, S operates at three different 
information loads, while in the certainty condition, S 
perceives only one loading. The difference, therefore, 
appears to lay in the appropriate set. 

For DV = 5 (not responding for a short movement), all 
information loadings were different. This form of error 
probably underlies the entire experiment, as it was a product 
of both the 'noise' in the presentation procedure and the 
anatomical structure of the hand. In any presentation 
involving either the second or the third finger, independent 
of the other, there was a ‘carrying effect' of the unmoved 
finger, due to the common tendon of these two fingers. 
Further, in uncertainty, invention and ommission errors 
(DV = 4 and 7) were similar for the low loads of l1- and 
2-finger patterns. However, as the stimulus load increased, 


these forms of errors became significantly different. 


Discussion 

On the two most gross performance scores (DV = 1 and 
8), the main effects of Stimulus Uncertainty and Complexity 
were significant in spite of the significant Subjects main 


effect. Significant Subject interactions were not present. 
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TABLE VI 


ONE-WAY ANOVA FOR COMPLEXITY, EXPERIMENT II 











DV Source Sum of Squares df Mean Square F 
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FIGURE 8 - Profile of Means of Stimulus Complexity, 
Experiment II 
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TABLE VII 


SUMMARY OF SIGNIFICANT DIFFERENCES BETWEEN MEANS AS 
DETERMINED BY THE NEWMAN-KEUL'S METHOD 
EXPERIMENT II 
Summarized from Table XXX of Appendix D 
a 
a Sa i Se aaa a A le 
DV Complexity 











ne 4 2 3 nf 
a 4 3 2 di 
S 1 Zz 3 & 
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Legend - refer to Table.3. 


The interpretation of the secondary analysis suggests 
that with an appropriate "set uncertainty," stimulus com- 
plexity was not significant on any DV. That is, S could 
discriminate K patterns when forewarned by E as to the level 
of complexity. However, with an "inappropriate set uncer- 
tainty" stimulus complexity was significant on DV = 1, 4,-5, 
6,.7, and 8. In this situation, S's performance was 
degraded by the inclusion of inventions and ommissions. For 
DV = 1 and 8, 2- and 3-finger patterns were not significantly 
different, while together, they were different from the l- 


and 4-finger patterns. That is, under uncertainty, S operates 
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47 
at three information loadings which appear to be contingent 
upon set uncertainty. With the uncertainty of which two 
of four fingers were moved, and to which location (short 
or long), set uncertainty appears to be an inverse function 
of the actual stimulus event. As stimulus complexity 
increases, this relationship tends to reverse to a 1:l 
ratio. That is, S probably operates by allowing for the 
maximum event uncertainty, prior to stimulus presentation; 
consequently his power of discrimination is affected more 
per event, in the 2-finger task than the 4-finger task. This 
finding seems axiomatic of the fact that for a constant area 
of search, the probability of detecting a briefly exposed 
Signal is greater, the greater the density of the different 


Signals in the area (Tiechner and Sadler, 1962). 


Experiments III and IV 


Hypotheses 


He: Unmasked performance (DV = 1....8) = Masked 
performance. 
In the sixth hypothesis, performance was considered 
equal in the maksing and non-masking conditions. 
Performance (DV = 1....8) at a stimulus duration 


of 1000 milliseconds = .... = Performance at a 
stimulus duration of 50 milliseconds. 


Ho: 
In the seventh hypothesis, it was held that perfor- 
mance was equal for all stimulus durations (1000, 500, 250, 


100, and 50 milliseconds). 
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48 
Ho: Fertormance. (DVBetly..28) for 2-finger -K 
patterns = Performance for 3-finger patterns 
= Performance for 4-finger patterns. 


The eighth hypothesis was formed to demonstrate that 


performance was equal for all levels of stimulus complexity. 
Results 


Preliminary Analysis: One 3-way Anova was carried 
out on the eight DVs (Appendix E, Tables XXXI to XXXVIII). 
The main effects of Masking, Duration, and Complexity are 
summarized in Tables VIII, IX and X, respectively. Signifi- 
cant interactions are shown in Table XI. 

From Table VIII, Masking appeared to demonstrate 
Significance on the DVs = 1, 3, 4, 5, and 8. There does 
not seem to be any specific trend in the form of the errors 
committed; simple discriminations, inventions, and ommissions 
were all present. It would appear from Table IX that 
Duration errors tend to be simple discriminations (DV = 2 and 
3). Further, the Complexity factor appears to be significant 
on all eight DVs. Tentatively, hypotheses 6, 7, and 8 were 
rejected. However, it was evident from Table XI that Masking 
interacted with both Duration, and Complexity. 

Figures 9 and 10 geometrically illustrate the AB 
(Masking x Duration) and AC (Masking x Complexity) inter- 
actions. It should be noted that DVs 1 and 8 are reciprocal 
scores, and therefore only the former was statistically 
analyzed. 


Secondary Analysis: An analysis of the simple main 
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TABLE VIII 


SUMMARY OF THE THREE-WAY ANOVA FOR MASKING 


EXPERIMENTS III AND IV 








DV Sum of Squares dt Mean Square c 
b Al 1 al7e9 44,53%** 
2 1. il 0G IS 3.64* 
3 8 1 7&20 Soa0nr* 
4 28 1 29502 325736**% 
5 10 1 10200 B55 842% 
6 0 ah Ona: 4.99% 
is 0 a ORs 2638 
8 47 if a7 Blaeor* 
sna coernne Sx nnn ansnDonc pens nen a Se a ncaa 
TABLE IX 


SUMMARY OF THE THREE-WAY ANOVA FOR DURATION 


EXPERIMENTS III AND IV 


DV Sum of Squares at Mean Square ie 

>. SAU ee Eee eee EEE eS 
i 40 4 10.06 LOS gees 
Z 13 4 3530 10.40** 
3 7 4 iets} Se alia 
4 ih 4 0.24 200% 
5 3 4 0.64 Zan" 
6 0 4 0.04 1.83 

i 0 4 0.02 0.26 

8 43 4 CREE) Aa Si He Roth 


TABLE? X 
SUMMARY OF THE THREE-WAY ANOVA FOR COMPLEXITY 


EXPERIMENTS III AND IV 














DV Sum of Squares df Mean Square F 

1 220 2 109.76 Te 00 Fi 
2 69 2 34.40 0a), se 
3 6 2 3.08 Loo oP 
4 36 2 18.06 209572** 
5 58 a 29407 104, 14** 
6 a ONS5 23-08%" 
7 9 2 A555 64.94** 
8 216 2 TO7 77-6 ge Dy es aig! 

TABLE XI 


SUMMARY OF SIGNIFICANT INTERACTIONS OF THE THREE-WAY ANOVA 


Summarized from Tables XXXI to XXXVIII Appendix E 











DV AB AC BC ABC 
st O01 Aiolk nae lie 
2 ae aes see 
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4 Insufficient Data 
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7 205 WOe) oe 
8 rho rqO 7a abe, oie 
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SE 
effects was performed upon the AB and AC interactions in 
order to determine, at which levels of factor B and C, 


Masking (A) was effective. 
Masking x Duration (AB) Interaction 


H 0 


a ean 
Hypothesis 9 was formulated to demonstrate that there 
was zero interaction between Masking (A) and Duration (B), for 
DV"st1hs..8. It was@accepted on all specific*error scores 
(DV =920e.7), but rejected: on DV = 1 and 8 (Table xT). 
The AB interaction was not significant on any of the 
Spedific error- scores (DV = 2....7), This finding appeared 


to lend evidence that K information was not susceptible to 


rehearsable errors, and was therefore not codable. 


Discussion 

The analysis of the simple main effects of A on B 
(Table XII) revealed that masking (A) was significant for 
Do - be (500562505, .00,;osn0 50emiliisecondags). “This analysis 
is illustrated in Figure 9a and 9b. Levels of A have been 
separated in Figure 10, so that the AB interaction can be 
seen over factor C. 

The Ss appeared to transmit K information at a 
constant rate for all unmasked stimulus durations (Table XLI, 
Appendix E). However, with masking, K pattern detection can 
be significantly reduced at stimulus durations <0500emi1l1lis= 


seconds. This may be summarized as: 
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TABLE XII 


ANOVA OF THE SIMPLE MAIN EFFECTS OF A ON B 





DV = 1 

Source Sum of Squares hs Mean Square F 
A for by ik a 1,08 ihe 
A for bp 10 1 hth 10.45%** 
A for b3 140 it 140.43 RSE, SLE 
A for by 108 1 108.00 SoM epg bet Sa 

for. bs 290 i 290.42 SLoeae” * 
Within Cell 1980 2100 URS 








Note: F 99 (15-2130 fOr eau Olmos 63 


The null hypothesis of homogeneity of variance for 
factor A at bo, be, Dar and be was rejected at the .01 level 
of confidence, while it was accepted for factor A at by. 
That is, masking significantly deteriorated performance for 
stimulus presentations < 1000 milliseconds. 


TABLE XIII 


ANOVA OF THE SIMPLE MAIN EFFECTS OF B ON A 








DV = 1 
Source Sum of Squares df Mean Square F 
BUfor a; 2. 4 5 ee6 Soa. 
B Lor, a5 518 4 L29,45 Joe Se 
Within Cell 1980 pale ye) 0.93 








Note: F 99 (CAPD LSONSEOrAgvea: FOL ALses 732 


It was tentatively concluded that all of the simple 
main effects of B on A were significant at the .01 level of 
confidence. However, the Newman-Keul's test between means 
(Table XLI, Appendix E) revealed no significant differences 
between the means for Bon a}. 
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2) 5) 
That is, as masked presentation time is increased form 50 
through to 250 milliseconds, S gained no new information. 
Further, performance for masked presentations of 500 to 1000 
milliseconds was not significantly different. 

Logically, it would seem that if K were codable, then 
it would be rehearsable. The property of rehearsability, 
then, would make K information a function of stimulus 
exposure time, which, in this experiment, was controlled by 
masking. It would be expected that a longer stimulus would 
lead to greater accuracy, since a greater duration allows S 
more search time and opportunity to check his initial evalu- 
ation of the signal's identity (Tiechner & Olson, 1971). 

Tf K were codable, then increases in stimulus 
duration would improve performance by allowing S to rehearse. 
This was not found. That is, unmasked stimulus presentations 
were not a function of stimulus duration (Figures 9 and 10). 
Therefore, K appears to be uncodable. However, this conclu- 
sion was only tentative. The absence of a significant Non- 
Masking x Duration interaction may simply mean that the 
stimulus durations used in this study were in excess of a 
critical reception time of K information in STSS. 

The methad of backward masking, allowed E to control 
S's sampling time of the TS. The secondary analysis indicated 
that masked durations < 1000 milliseconds significantly 
degraded K pattern detection. This fact suggested that K was 
codable. However, perforamnce on all unmasked durations was 


not significantly different, and further, all masked 
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FIGURE 9 - Profile of Simple Main Effects for AB Interaction 
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56 
durations < 250 milliseconds were not different. The fact 
that K was masked at stimulus durations < 1000 milliseconds 
probably means that S may have been able to impose verbal 
labels (code) upon the K information for all unmasked 
presentations and the 1000 millisecond masked presentaiton. 
(Ss revealed that their strategy was to attempt to covertly 
identify stimuli by using verbal labels.) It appeared that 
for masked stimulus durations < 500 milliseconds, S was no 
longer able to identify K information with a verbal label. 
At stimulus durations of 250-50 milliseconds, it appeared 
Sharp relied solely on K-location information. In this 
range of stimulus durations, performance dropped significantly 
and then remained unchanged. This interpretation of the 
analysis, tends to support the view that 'pure' K-location 


information is uncodable. 


INTENSZITY: OF-TS 
(<- 250 msec.) 


INTENSITY OF MS 
CLARITY OF K 


INFORMATION IN 
sTSS 


RATE OF FEATURE | 


EXTRACTION BY 
PATTERN RECOGNIZERS 


Figure 11: The Temporal Course of K Perception. 
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The interpretation of the results of the four experi- 
ments warrant the conclusion of the K-location information is 
not codable. The implication of this statement is that this 
form of information is not susceptible to decay nor may it 
be rehearsed. Rather, that K-location information has a 
point to point neural representation on the sensory cortex 
and is not a function of STM. Further, the processing of 
K-location information from STSS is parallel. 

If K-location information is uncodable, then it is 
necessary to qualify the location of the process of an 
absolute judgement, with respect to the degree of identifi- 
cation. Can an absolute judgement exist for the sense of kK? 


Technically, the answer must be no, for K information would 
then be a function of STM. But what of degrees of identifi- 


Cation (coding)? Miller (1956) has shown that the absolute 
number of categories that a S can discriminate, along a 
single dimension, may be limited to 7 + 2. But this ability 
is probably greater if S is not required to name (code) the 
categories. Recent work by Marteniuk (1971) indicates a 
relatively wide range of equal discriminability for the 
shoulder joint. If K information has a code of sub-verbal 


nature, then it might be expected that this system has a 
greater capacity to transmit unattended information than one 
with a verbal code. Such an implication seems almost 
necessary to explain how man is able to perform cognitive 


activities without regression to his physical awareness. 
The interpretation of the nature of K is depicted in 
Figure 11. It suggests that K perception is time gated; K- 


location information is organized into sensory chunks, which 
probably overlap, and therefore allow for the perception of 


MOtaon. 
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Masking x Complexity (AC) Interaction 


ay 
In hypothesis 10, it was suggested that there was 


zero interaction between Masking (A) and Complexity (C). 
This hypothesis was accepted for simple discrimination 
errors (DV = 2 and 3), but was rejected on DV = 1, 5, 6, 


and 8 (Table XII). 


TABLE XIV 


ANOVA OF THE SIMPLE MAIN EFFECTS OF A ON C 





Source Sum of Squares af Mean Squares F 

A for Cy 32 al zone) 34,.41** 
A for oP) 0 MN, 0 

Aeron C3 0 1 0 

Within Cell 1980 2130 0.93 








Note: Clee ls0) cLOrm CO Olas 6,03 


99 
The null hypothesis of homogeneity of variance for 


factor A at c, was rejected, while it was accepted for 


factor A at Co and C3- 


g2 
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TABLE XV 


ANOVA OF THE SIMPLE MAIN EFFECTS OF C ON A 











DV = 1 
Source Sum of Squares af Mean Square F 
Curer ay 75 2 Ce) AQ,.32** 
C for As an 2 LOnS liao 
Within Cell 1980 2130 0.93 





Note: F gg (ZiakoO) meron ho Oe Ss) A, 61 
Therefore, Hypothesis 10 was rejected for factor C 


at ay and ap. 
Discussion 


Prior to interpreting the AC (Masking x Complexity) 
interaction, consideration of Experiments I and II should be 
made. The investigation of man's ability to detect unknown 
K finger patterns revealed that with four possible stimulus 
loads; S operates as though there were.only three signifi- 
cantly different loadings; 2- and 3-finger stimuli were 
perceived as the same. 

The analysis of the simple main effects of A for 
Cir. (Table XIV) revealed that Masking was only significant 
for 2-finger patterns. This fact was confirmed by the 
analysis.of the simple main effects of:.C for a, and ag (Table 
XV). The means for the Masking x Complexity interaction are 


graphed in Figures 12 and 13. 
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MASKING (Ob, = COMPLEXITY 
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FIGURE 12 - Profile of Simple Main Effects for AC Interaction 
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FIGURE 13 - Profile of AC Interaction for Levels of Duration 
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In confirmation of the results of Experiments I and 
II, the AC interaction suggested that a maximal "set 
uncertainty" for an actually low stimulus load, placed § at 
a disadvantage. Further, the AC interaction revealed that 
masking was not a linear function of complexity, but rather 
of "relative set uncertainty"; masking being most effective 
for 2-finger K patterns. Because K masking was not a linear 
function of complexity, it is assumed uncodable (Teichner 
and Sadler, 1962). Additional evidence suggesting that K 
was uncodable came from the absence of significant BC 
(Duration x Complexity) and ABC (Masking x Duration x 
Complexity) interactions. This evidence arose from the fact 
that non-interactions imply independence; consequently, 
stimulus duration and complexity were independent. 

Because DV = 8 was the reciprocal of 1, the analysis 


of the AC interaction was not extended to it. 


Masking x Complexity (AC) Interaction 


The analysis (Tables XLII to XLIV, Appendix E) of the 
simple main effects of Masking (A) on Complexity (C), for the 
ommission error (DV = 5), suggested that Masking was signifi- 
cant for all levels of complexity. However, the similar 
analysis (Tables XLV to XLVII) for the invention error (DV = 
6) was only significant for the 2-finger patterns. The means 
for these two DVs are graphed in Figure 14. 

The analysis of dependent variable 5 (a sophisticated 


ommission error) suggested that it was different for each 
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64 
information load. However, the analysis of dependent variable 
6 (a gross invention error) implied that only when, the "set" 
to actual stimulus uncertainty ratio was smallest, did this 


gross invention occur. 


Trials, Replications, and Subjects 


One 6-way Anova, for DV = 1 to 8, was carried out upon 
the Masking x Duration x Complexity x Trials x Replications 
x Subjects design, in order to qualify the interpretation of 
the 3-way Anova on Masking,- Duration, and Complexity. Excerpts 
from this 6-way Anova are summarized in Tables XLVIII to L of 
Appendix E. 

Trials. Across the six different trials: (patterns) 
per complexity level, S's performance was significantly 
different on all DVs, except DV = 6 (a gross invention). 

Replications. Over, the two replications of each 
trial, Ss demonstrated learning on only one specific error 
score (DV = 6). However, learning occurred on the two 
grosser performance scores, DV = 1 and 8. 

Subjects. Each S was significantly different from 
the others on all DVs, except DV = 7 ( a gross ommission 


error). 


Summary 


In spite of the significance, on DV = 1 and 8, for 
the factors of Trials, Replications, and Subjects, the 
preceding analyses indicated the significant interactions 


of Masking with Duration and Complexity. 
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CHAPTER V 


SUMMARY AND CONCLUSIONS 


Summary 


The purpose of this series of studies was essentially 
exploratory in nature. The experimental design was an 
attempt to sample iconic, K information within STSS, and to 
determine whether or not K-location information was codable. 
Consequently, the experimental design was organized to 
measure K pattern detection acuity at two levels of stimulus 
uncertainty in order to form a bench mark, against which 
masked performance could be compared. The experimental 
design was a treatment by subjects, factorial design with 
two replications for each subject. Ss were six graduate 
physical education students between the ages of 24 and 28. 

The experimental apparatus presented Ss with K 
patterns in a tachistoscopic fashion. The experimental task 
was for S to immediately reproduce, passively loaded, K- 
location information under the constraints of stimulus 
duration and complexity. 

There were three factors of experimental interest: 
Masking with two levels (non-masking and masking); Stimulus 
Duration with five levels (1000, 500, 250, 100, and 50 milli- 
seconds); and, Stimulus Complexity with three levels (2-, 3-, 
and 4-finger patterns). All factors were analysed for eight 


dependent variables. 
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The findings of the four studies may be summarized 
under the two following areas. 

Limits of K Perception: When forewarned (Experiment 
I) by E the informational content (complexity) of an event, 

S appeared to set an attentional mechanism so that each event 
in the stimulus receives equal attention, Consequently, S 
may operate on three information loadings equally well. 

In experiment II, S was not forewarned of the stimulus 
event, and therefore, individual events within low-load 
stimuli received less relative attention, than those same 
singular events, within high-load stimuli. Relative set 
uncertainty, defined by the ratio of actual stimulus 
uncertainty to the maximal event uncertainty, seemed to be 
the determining factor of performance. That is, in uncer- 
tainty, perforamnce was not found to be a monotonic function 
of stimulus complexity. 

Backward Masking: In Experiments III and IV, the 
main effects of Masking, Duration, and Complexity were found 
significant at the .01 level of confidence. However, 


Masking interacted with Duration and Complexity. 


Duration 


In Experiment III, the five unmasked durations were 
not significantly different. Only the masked stimulus 
duration of 1000 milliseconds showed no performance decrement. 
Verbal labelling was suggested as the reason for this sudden 
perforamnce change. Masked stimulus durations of 500, 250, 


100, and 50 milliseconds showed significantly reduced 


33 
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67 
detection performance. Of this range of durations, 250, 
100, and 50 milliseconds were not significantly different 
from each other, but each was different from the 500 milli- 
second duration. This difference would seem to imply coding 
in kinesthesis. However, the greatest weight of evidence, 
the similarity of 250, 100, and 50 millisecond durations, 


suggests the absence of coding in kinesthesis. 


Complexity 


Performance under K backward masking was not a linear 
function of stimulus complexity; low-load stimuli (2-finger 


patterns) were more affected than high-load stimuli. 


Conclusions 

Based upon the above results, the following conclusions 
were made: 

In uncertainty Ss resolve l- to 4-finger K patterns 
into three operational loads; 2- and 3-finger patterns were 
treated the same. Performance for both simple detection and 
when backward masked, are not linear functions of complexity, 
but rather of relative set uncertainty. Therefore, it was 
concluded that K-location information is uncodable, and is 
a function of the acuity of a reflexive system. 

Performance in K STSS appears to be based upon 
uncodable information. When allowed to dwell upon:such 
information for one second or more, a S seems to be able to 


form its verbal counterpart. 
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TABLE XVI 
THREE-WAY ANOVA 


EXPERIMENTS I AND II - Dv=1l 


eS ene esters 
CCC eT peep sepeperepanyencenney-2 


Source Sum of D.F. Mean Squares F 
Squares 

Uncertainty (A) HW Be) MP Wf am a2, 53R* 
Complexity (B) 630 2 DLo elo 10.41%" 
AB 210 2 LO57,14 a, 42 
suojects (Cc) 958 7 136.88 4A.44%* 
AC 271 % 38.66 vues 
BC 910 14 65,00 Be 
Error 432 14 30.86 


TABLE XVII 


THREE-WAY ANOVA 


Source Sum of Dy Bhs Mean Squares F 
Squares 

Uncertainty (A) 65 1 65,393 4.46% 
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AB 35 2 BLO33 28 
Subjects (C) 1400 7, 200.00 13.66** 
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BC ab 14 e2aue nas 
Error 205 14 14.64 
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TABLE XVIII 


THREE-WAY ANOVA 























DV=3 
Source Sum of Diet Mean Squares F 
Squares 
Uncertainty (A) 5 Hi 4.69 Cag 
Complexity (B) 38 2 19.19 P42 
AB 41 2 a0 eo SS 
Subjects (C) 850 Zz LZR e423 8.99%* 
AC 89 7] 12.74 0.94 
BC 30 14 2.14 Ors 
ErTor 189 14 163) 35'Q 
TABLE XIX 
THREE-WAY ANOVA 
DV=4 
Source Sum of Dw. Mean Squares EF 
Squares 

Uncertainty (A) IRS, a} 192.00 Zeros * 
Complexity (B) 128 2 63.81 9,43%* 
AB 128 2 63°.81 9,43** 
Subjects (C) 85 Y L2Aee0 179 
AC 85 i L2hee0 a7 2 
BC 95 14 64°76 1600 
Error 95 14 eA 
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TABLE XX 


THREE-WAY ANOVA 


DV=5 
Ce ee ee ee ee erases iain sandal ins ars in nee ls OR EOS SE PIS 
a a Ee 
Source Sum of Dik. Mean Squares F 
Squares 
ee a mmnsamemiaiindmsdmaiiimaammaaiamaminmmanendsesiikimmimmmne tamu dcatia ares sais asa aaa 
Uncertainty (A) Vex 1 720.79 48.68** 
Complexity (B) 154 2 Ves 5.21% 
AB 38 2 A eg] 30 
Subjects (C) 184 7 26.24 ax! 
AC 264 7 37.62 2.54 
BC Lis 14 12.34 0.83 
Error a0d 14 14,84 
a 
TABLE XXI 
THREE -WAY ANOVA 
DV=6 
eeepc tbe pe eee Tt Pe 
rn ma AER ER SG BS ES iS MAIS ESE cc 
Source Sum of Davila Mean Squares F 
Squares 
casement CA CC CCT, A CC A 
Uncertainty (A) 4 1 Bion ie weir 
Complexity (B) 4 2 2. he 7 aru 
AB 4 2 yal s) i a" 
Subjects (C) 3 7 0 35 ge cee 
AC | 7 0 438 Lael 
BC 4& 14 0 S29 1.00 
Error 4 14 0329 
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TABLE XXII 
THREE-WAY ANOVA 


DV=7 


a RR SS SR EE 











Source Sum of Blew c Mean Squares F 
Squares 
Uncertainty (A) 4 ib 4.08 ora" * 
Complexity (B) 8 2 3.94 8. 70%* 
AB 4 2 Ze CV sont ig 
sub jects (C) ) a Aes 2) 
AC 2) 7 ae oe 3° 
BE 8 14 IS) 1.24 
Error 6 14 0.45 
TABLE XXIII 
THREE-WAY ANOVA 
DV=8 
Source Sum of D.F. Mean Squares F 
Squares 

Uncertainty (A) L302 ib 1302.08 Ang ane 
Complexity (B) 621 2 Sher toe) 9, 93"* 
AB aus 2 104.15 3.34 
Subjects (C) 961 {i US) ane 4,41** 
AC 265 of 31.6.0 Le 
BC 908 14 64.83 2,02 
Error 436 14 See 
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TABLE XXIV 
MEANS OF STIMULUS COMPLEXITY 
FOR THREE-WAY ANOVA, 


EXPERIMENTS I AND II 


i 


ee SE 


D.V. COMPLEXITY 
2 3 4 

tho 84.25 79.98 .36 | 
on 3. be Peo’ eS, 

3 4.44 syenlsye4 Sybil” 

4. 4.25 eae 0.44 

5 Pat TES) 4.19 7.06 
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TABLE XXV 
NEWMAN*-KEUL'S APPLIED TO COMPLEXITY MEANS FOR THE 


THREE-WAY ANOVA, EXPERIMENTS I AND II 


pn 


i a i i RRR ALLEL DROSS 


Die Vix COMPLEXITY SHORTEST 
SIGNIFICANT RANGE 
(ee) 
4 3 2 . 
1. Means T5236 79.94 SA 25 
ao 8 4.56** 8.87** W. = 2,40 
79.94 4.31** W3 Eee LO) 
84725 
2 2 4 
2. Means 3.62 7.62 9.75 
3.62 4A.00** 6,13** W3 m 1,50 
ee Oe eine We sh iL ANS 
9.75 
4 3 2 
4, Means 0.44 te 4.25 
0.44 0,87"*% 23.81**% W, =x 0,79 
pee 2.94** Wo = 0.67 
4525 
4 3 2 
6 Means 0 ives 0.69 
0 O.13** 0,69%** W3 mo) 5 
OFS 0.56** Wo sae) yk s} 
0.69 
2 3 4 
7. Means 0 a) eae) 0.94 
0 0.19** 0,94** W3 = O.2¢ 
0.19 OL7o™r Wo = 0.20 
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2 3 4 
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Loe 5 4.31** 8,81%* W, = 2.46 
20.06 4.50** wi-= 2.10 
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TABLE XXVII 
MEANS OF THE THREE LEVELS OF COMPLEXITY, 


(ACROSS Ss), EXPERIMENT I 
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TABLE XXIX 
MEANS OF THE FOUR LEVELS OF COMPLEXITY 


(ACROSS Ss), EXPERIMENT II 


COMPLEXITY 

uN 2 3 4 
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th ahy4 Paes Se DAT EE) 
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TABLE XXX 
NEWMAN-KEUL'S APPLIED TO COMPLEXITY MEANS, 


EXPERIMENT II 

















ID We COMPLEXITY SHORTEST 
SIGNIFICANT RANGE 
(a0) 
4 2 3 ah 
1. Means 69.12 Leal? User 84.62 
69.12 8.00** —~8.50** 15 750%" Wy = 3.65 
lace 0.50 Leos W3 = 3.38 
ow 7200%* Wo = 2,94 
84.62 
4 3 2 Uh 
4, Means Or 857 262 8.50 9.87 
Ona 7 aD See) OO ees... OS™ Wy = 2.18 
2262 Bxsex* 7.25** W3 = 2.02 
Se50 aS cI Wo = 1.74 
9.67 
a, 2 ¢) 4 
5. Means ORS 5e50 Su 2,00 
Oeroy/ Brel s Mie en Ll OS Wy = 1.98 
Sow 0 Zoi i O50 s™ W3 = 1.84 
Be2 3.88%** Ws = 1.61 
12.00 
ak 2 3 4 
7. Means 0 0 O37 aoe 
0 0 0.37 1.62** Wy = 0.44 
0 Wi SiN 1.62** W = 0.40 
igs? LeZb** Wo = 0.34 
1.62 
nt é) 2 4 
8. Means ones | Paid Zee 7 30 ci 
1 spe Sari 7.008% 7 508% Lo .o8s* Wy = 13605 
PEM O59 8.38** W, es sO 
2 reed, 7.88%* i 2.94 
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TABLE XXXI 
THREE-WAY ANOVA, 


EXPERIMENTS III AND IV, Dv=1 





ae ce pe 


Source Sum of Der: Mean Squares F 
Squares 
ES 
Masking (A) 41 A 415239, 4A 253K 
Duration (B) 40 4 10.06 10.82** 
Sob ast 19 4 4.80 a) le Fs 
Complexity (C) 220 2 LOG. 76 118 30 6 
ip tah © 49 2 24.50 26 $35 
Bx CS 6 8 Ori 087.6 
eK Eee 10 8 dive Zibb ask 
Error 1980 4130 0. 93 
eR OST aa A ee Ee a 
eames: 
* 
= AS) 


TABLE XXXII 


THREE-WAY ANOVA 


DV=2 
ee 
A 
Source Sum of D.F. Mean Squares F 

Squares 

Masking (A) il af LAG 3.64* 
Duratin (B) a3 4 30 10 4@0*™ 
Ax? B *) 4 0.58 Loe 
Complexity (C) 69 2 34.40 Lose 
At G ot a 0.46 1.44 

Bp saC 3 8 0.43 Lass 
DR xe Be 26e C 2 8 OA aaiall ONG 
Error 676 gales 0 O.o~@ 
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TABLE XXXITII 


THREE-WAY ANOVA 


DV=3 
ee 
So TT 
Source Sum of Do. Mean Squares F 

Squares 
i 
Masking (A) 8 A eae) 858024 
Duration (B) 7 4 1282 Bazg** 
A xB al 4 0e22 0-99 
Complexity (C) 6 2 3.08 135 90%* 
Be GC 0 2 Op lg 0.78 
Bz c 1 8 On LZ OanS 
Ax Bx C 2 8 0.26 ie20 
Error 469 2130 Ogee 
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TABLE XXXIV 
THREE-WAY ANOVA 
DV=4 
enn ana EE 
ee 
Source Sum of D.F. Mean Squares F 

Squares 
eee ee 
Masking (A) 28 il 20.02 325.065" 
DuLacLon uo) is 4 0.24 Z.70" 
At il 4 OMe Bhyon” 
Complexity (C) 36 2 sles es OES) 209.2% 
By eee Z2 2 14.42 167.44** 
ae ae 2 8 Oh 2,0 PERS etd 
Bess Kl 2 8 Oo Boo Y* 
Error Los 2130 Bet OE) 
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TABLE XXXV 


THREE-WAY ANOVA 





DV=5 
Source . Sum of Dery Mean Squares F 
Squares 
Masking (A) 15 ae 10.90 35¢c84a"* 
Duration (B) 3 4 0.64 2y3ea" 
AaB 2 4 0257 2% 07 
Complexity (C) 58 2 29707 104.14** 
gee aa 2 2 1.24 4,44** 
Bac C | 8 0,39 1339 
overt. x . C it 8 0616 04.56 
Eecor ye ys) 2130 0.28 
en ee re 
TABLE XXXVI 
THREE~WAY ANOVA 
DV=6 
Ce ee ree 
a a ee ae oo 
Source Sum of Dens Mean Squares F 
Squares 
en tn err 9 eel i a ee a rr aR 
Masking (A) 0 ik O,d4 4.99* 
Duration (B) 0 4 0.04 1.83 
na B 0 4 OF OW 0.41 
Complexity (C) aL 2 O<55 28,08"* 
[Nia aS) 0 4 0.14 Sagore 
sf pigne 0 8 0% 05 Zee 
hee 5 xX e 0 8 04 OL 0,53 
ELCLOr oulk 21390 0% O2 
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TABLE XXXVII 


THREE-WAY ANOVA 























DV=7 
Source Sum of Das Mean Squares F 
Squares 
Masking (A) 0 1 Orla 2.38 
Duration {B) 0 4 Oroz 0.26 
Doo DS 0 4 Oiick6 PERL R a 
Complexity (C) 9 2 4.55 64.94** 
Bax C 0 2 O72 3.89% 
lapel 0 8 Or eye ns) 
hee eC 1 8 reel 1,54 
Error 149 2130 os 
TABLE XXXVIII 
THREE-WAY ANOVA 
DV=8 
Source Sum of Disease Mean Squares F 
Squares 
Masking (A) 47 i CT ay at SYP sik 
Duration (B) 43 & 10.79 Leone 
AsxwaB 16 4 4.02 4.41** 
Complexity (C) 216 2 LO Jn)2.5 LB. og" 
Axe C 47 2 2307 267.00" 
Bese C 5 8 ORGS: = 0.74 
Ago tsa 8 8 LoS 6 
Error 1939 2130 Sp sae a 
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TABLE XXXIX 


MASKING X DURATION (AB)- SUMMARY TABLE 








B 

a 2 3 4 2 Ai 
6 i a la a ee Se 
Al 1228 eo 37 2 OL 1927 US aS 9798 
A2 1976 1922 ele Thy ibe Ae 8895 
oa ethene ne A i nn ae a 
By 3974 3910 3676 8637 3495 18693 
a eS a ae a 

TABLE XL 


MASKING X COMPLEXITY (AC) SUMMARY TABLE 


iy Ba S| Al 
SS 
Al bl et 650 538 1959 
A2 620 Spay ol 1780 


Ck Lejeyk 1287 1061 3739 







a 
XIXXX Sagar . 
aUaAT YRAMMUS (SA) MOPRARUG x ouTAeAM a. 
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TABLE XLI 
NEWMAN-KEUL'S APPLIED TO DURATION MEANS FOR THE SIMPLE MAIN 


EFFECTS OF DURATION (B) ON MASKING (A) 








DV = 1 
Becor al DURATION SHORTEST SIGNIFICANT 
RANGE (.01) 

By —By B3 Bo aa 
Means Ao ee 37.03 32.0) ae 3 
2.97 0 0,06 OO mee Ore 2 We = 0.30 
2597 0.06 ORO BOPEL Wa0F 0.29 
Ses 0,045) 0,05 Wiogs Cte, 
iy 0,01 Wo = 0,24 
3208 
Summary: 50 100 250 500 1000 
B for ao 

B. Dn By B By 
Means 2.42 2.64 2.65 24 Mi B05 
Dee 2 apy Un a3 Vso Usoon" Ws = 0.30 
2.64 0701 Orso" 0.4L" Wa = 0.29 
2305 0.32** 0,40** W, me Ose 7 
2.97 0.08 W = 0.24 
S205 
Summary: 50 100 250 500 1000 
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TABLE XLII 


MASKING x COMPLEXITY (AC) SUMMARY TABLE 


























DV = 5 
C 
a 2 3 Ay 
AL 194 529 691 Lars 
Ay 152 3S 507 972 
Cy 346 842 99 he a 
TABLE XLIII 
ANOVA OF THE SIMPLE MAIN EFFECTS OF A ON C 
DV = 5 
Source Sum of Squares aft Mean Square F 
AeGr C7 3 1 Peed Aa) 9.64% 
A for cy 108 i 108.00 Helin CE 
A for cy 9:37 4 9365-57 334458922 
Within Cell eM) 2130 0.28 


Norespeni tical, Fogg (172130). fortal= .01 i8s-6.63 


TABLE XLIV 
ANOVA OF THE SIMPLE MAIN EFFECTS OF C ON A 
DV = 5 

s)he, Soe 2) Beha St Ep 7 GER > | Rees) = © 297. at ee 
or spices cen a a pono em na tec ancon i ae et SN SLABS DAA ORES ECR ASOT ASE APRS SATS SEE 
Source Sum of Squares af Mean Square F 
Oh Ne Se Lae tein Epi eee iets Sane SM) 8 
G fos ay 1454 2 V2),00 22h. 42t2 
Ci fer a5 291 2 146.00 1D Sie 
Within Cell 1980 eres 0, eos 


Note; Critical P96 (Qi OjmelOreo aa, O01 15. 45.61 
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TABLE XLV 


MASKING x COMPLEXITY (AC) SUMMARY TABLE 








DV = 6 
€ 
i 2 3 Ay 
Ay 32.4 ; aa) 0 54 
A> 86.4 217.0 0 108 
Cy 11s.8 43.2 0 162 
TABLE XLVI 
ANOVA OF THE SIMPLE MAIN EFFECTS OF A ON C 

DV = 6 
Source Sum of Squares df Mean Square F 
A LOY +07 6.75 1 6.975 337/50** 
A—Eor Co 0 u 0 
A for cy 0 uh 0 
Within Cell op Zou Oars 8 4 








Note: Critical F 99 (1, 2130) Sferso = 0). 1is°6.63 


TABLE XLVII 


ANOVA FOR THE SIMPLE MAIN EFFECTS OF C ON A 














DV = 6 
Source Sum of Sqaures af Mean Square is 
Celor 8.) ee eW 2 1.26 6300. 
C for a Loos 2 %4 20 468.00** 
Within Cell atl PANS Ae) 0.02 








Note:. Critical. F (272130) for o.= ,01l 18 4,61 
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TABLE XLVIII 


SUMMARY OF THREE-WAY ANOVA OF TRIALS (D) 














DV Sum of Squares af Mean Square F 

J 46 5 9,19 14,516** 
2 19 o ae 16.47%** 
3 14 5 PROM E os oe 
4 il 5 0.19 Zn me 
5 16 5 oma 16 334%* 
6 0 5 O02 0.89 

7 6 5 iba Pt sea 
8 44 5 8.80 14.40** 

TABLE XLIX 


SUMMARY OF SIX-WAY ANOVA OF REPLICATIONS (E) 











DV Sum of Squares df Mean Square F 

Ny 8 1 8.19 12 OL 
2 a 1 0.82 Sheey 

3 0 1 Opel S) On 2G 

4 0 uy 0.09 ee 

5 0 MN 0.29 1.47 

6 0 He Over Ieee 
i) 0 a 0 0.01 

8 6 a, 6.34 10.3 8%* 
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TABLE L 


SUMMARY OF SIX-WAY ANOVA OF SUBJECTS (F) 


DV Sum of Squares af Mean Square F 

1 italy S) 23.47 12265 "%% 
2 29 5 Sie 8.94% 
3 7 5 iaisiak Geom 
4 4 5 ORs ai Or 
5 48 5 Ore 23a eee 
6 2 5 OU 15.00%* 
i 2 5 0.44 2400 


8 NENT, > 23.49 RSet beg 
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